Microsomal glutathione S-transferase is the predominant leukotriene C4 binding site in cellular membranes.
Dimethyl sulfoxide-differentiated U937 (dU937) cells express high affinity G-protein-coupled receptors for leukotriene (LT)D4 and LTB4 and, as described here, specific binding sites for LTC4. The specific binding of [3H]LTC4 was of low affinity (KD = 26 nM) and high abundance (Bmax = 33 pmol/mg of protein), as compared to LTD4 and LTB4 receptors. In addition, although [3H]LTC4 specific binding was enhanced by divalent cations, it was not inhibited by nonhydrolyzable GTP analogs. [3H]LTC4 specific binding to dU937 cell membranes does not have, therefore, the characteristics of binding to a G-protein-coupled receptor. Competition for [3H]LTC4 specific binding to dU937 cell membranes by leukotrienes and related analogs, including N-methylated LTC4, as well as glutathione, suggested a dependence on the presence of an arachidonic acid backbone, although varying degrees of saturation were well tolerated, and that the glutathione moiety of LTC4 in particular was important in determining affinity. The possibility that [3H]LTC4 specific binding was to a member of the glutathione S-transferase (GST) family of enzymes, such as LTC4 synthase, cytosolic GST, or microsomal GST, was therefore investigated. [3H]LTC4 specific binding sites could be separated from LTC4 synthase and cytosolic GSTs by differential detergent solubilization, but cofractionated with microsomal GST during solubilization and subsequent anion exchange chromatography. In membranes that were depleted of LTC4 synthase and cytosolic GSTs, 125I-azido-LTC4 (a photoaffinity probe based on LTC4) specifically photolabeled in a cation-dependent manner a 17-kDa polypeptide that was comparable in mass to the microsomal GST polypeptide. Furthermore, [3H]LTC4 bound specifically to purified human microsomal GST with the same characteristics as to the endogenous dU937-cell membrane specific binding sites. The principal [3H]LTC4 specific binding site present in dU937 cells, therefore, is not a G-protein-coupled receptor, LTC4 synthase, or cytosolic GSTs, but is microsomal GST. Finally, the 1:3 stoichiometry of [3H]LTC4 specific binding to purified microsomal GST is consistent with the enzyme functioning as a homotrimer.